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COR)' Wnuk, Hilosz

ITLE: ' The limit state of a bar of any profile, subject
to combined torsion and tension

EIRIODICAL: Rzprawy iniynierskie, 6.2 *; 3 7

Z4=T: The problem of combined stress in the purely plastic
state resulting from the simultaneous action of a torque Me aid a

0longitudinal force N is solved in displacements. Sought we the V•---stress distribution, expressions for external forces and equations
1-mof the limiting curve in the (M , N) plane for any shape of the pro-C9 fXile. Assuming the existence of a perfect elastic-plastic incom-
1COressible material the author derives a norlinear elliptic partial

differential equation

3V2y + X2••Ž[. 0 (2.16)
where • u nondimensional distortion function, 2 * nonlinear
operator, 4. . parameter defining the ratio of torsional and longi-
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tudinal displacements. Theexpressions for tangential and normal
stresses and a paraunetric ,e~uation of t1e limit curve are given forany profile. (2.18) is solved by Poincae's method of small. para-
meter. Taking the first approximation one obtains simple relations
for the coefficient o characterizing the limit curve for ms c< n
(m., n - dimensionless torque and longitudinal force respectively).
Hefritian interpolation extends the ratige of applicability to
0 4m 1•, 0 4 n 4 1 and results in the final equation

m2. (3- n2 + - 2)r .l (5.2)

valid for any profile. As an examplei the equation of the ý.imit
curve is given for any polygonal profile, reducing to the knownexact solution for the circular bar, when p a no. of sides -t co.
There are 2 figures.
ASSOCIATION: Politechnika Krakowska, Katedra Fizykl (Cracow

Polytechnic. Department of Physics)
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